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RECENT  TRIALS  WITH  2,4-D  AMD  £,k,5-T  TO  KILL  BRUSH 
IN  THE  SIERRA  NEVADA  IN  CALIFORNIA 


Gilbert  H,  Schubert,  Forester, 
Division  of  Forest  Management  Research 

Brush  competition  is  one  of  the  more  serious  obstacles  to  sur- 
vival of  both  planted  and  naturally  established  trees  in  California. 
Brush  has  taKen  over  many  cutover  and  Durned  areas.     In  the  western 
Sierra  Nevada  alone,  l.f  million  acres  of  commercial  forest  land  are 
classified  as  poorly  stocked  or  non-stocked.  1/    All  of  this  area  is 
capable  of  producing  forest  trees,  but  brush  dominates  most  of  the 
ground  ana  greatly  hinders  efforts  by  man  and  nature  to  reestablish 
conifers  in  adequate  numbers.     If  these  acres  are  to  produce  timber 
within  a  reasonable  period,  the  brush  must  be  either  eradicated  or 
killed  in  place.     Chemical  sprays  offer  one  possibility  for  killing 
brush.    This  report  describes  the  results  of  several  experiments  with 
twa  selective  herbicides  tested  against  five  different  brush  species  on 
the  Stanislaus  Experimental  Forest. 

Exper imental  Trial s 

ve  experiments  were  designed  to  determine  the  effect  of  herbi- 
lied  as  foliage  sprays  at  different  times  during  the  summer 
on  brush  sprouts  and  old  plants.     The  species  studied  were: 
whitethorn  (Cea.no thus  c or aula t us  Kell.  ),  Sierra  evergreen- 
(Castanopsis  sermpe_rvirens  Dudl. ),  bear  mat  (Chamaebatia 
Bent ft » ) ,  Tit t leleaf  ceanothus  ( Ceano thus  parvifolius  Trel. )} 
leaf  manzanita  (Arctostaphylos  patula  Greene).    The  herbicides 
low  volatile  esters  of  27^D  ( 2^T«Di c hlor ophe noxyac e t i c  acid) 
|'T  ( 2,  h,  5-Trichlorophenoxyacetic  acid).     Also  tested  were  two 
s,  Tween  20  (polyoxyethylene  scrbitan  monolaurate)  and  Carbo- 
(an  emulsified  wax),  as-  possible  adjuvants  to  increase  the 
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The  California  Forest  and  R&r„js  Expar.nnsftt  Sfetian  it)  tv.omtainad  o!  BftrSialay  in  coopeeofion  with  the  University  of  California 


be&rmat  was  started  May  30,  1945 •  Mature  plants  on  a  series  of  milacre 
plots  were  sprayed  with  2,4-D  in  a  1  percent  solution  of  sodium  carbon- 

kOQ,  800,  1,600,  2,400,  and  k 
Other  dates  of  spraying  were  July  12,  August  11,  and  October  .12,  1945  • 

■ 

i 

iisc  spray  nozzle  had 

Beartriat  sprout  test.— On  September  1,  bear  mat  sprouts  on 

3.7  acres  were''  sprayed  with  2,4-D  at  a  concentration  of  2,000  p. p.m. 
The  area  had  been  logged  and  then  cleared  with  a  bulldozer  in  May  1949. 
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1    !  herbicj 

Season  of  spraying  jsndjbvpe  of  herbicide.  ~ --During  the  summer  and 
fall  of  1950,  five  clamps  of  young  sprouts  and  five  of  old  plants  of 
mountain  whitethorn  and  Sierra  evergreen-chinkapin  and  10  large  old 
bushes  of  littieleaf  ceanothus  and  greenleaf  manzanita  were  sprayed 
with  2,s~D„    A  similar  set  of  plants  was  treated  with  2, 4,5-T.  Spray- 
ing was  dene  on  five  dates  at  about  monthly  intervals.    The  herbicides 
were  applied  with  a  5 -"gallon  backpack  pump  equipped  with  a  disc  spray 
nozzle.    All  plants  received  sufficient  solution  at  a  concentration  of 

Ire  upper  surface  of  : 

Time  of  day*  —On  August  6,  1950,  Sierra  evergreen-chinkapin 
sprouts  were -sprayed  with  2,«4-D  and.  2,U,5-T  at  five  different  times 
during  the  day.     Ten  different  clumps  were  sprayed  with  each  herbicide 

t  the  same  concentre- 
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October  of  19^6  at  a  concentration  of  2^Q°  ?il  relatively  free  of 

years.    The  area  still  con.ain,u,fe  o ear .  f  treatment. 

,       ,Mfffrrpn+  times  during  the  susnei  ana  i<m^n 

various  «f5SS«  sprayed  2,M>  «»  Al5JSt  U  "*.84 

sprayei  2,  a         -    >     m0,,ntaifl  Khilethorn  sprouts 


Table  3L,  »«■  Percent  f  oliage  kijLlj^  crown  reduction^  and  total  kill 
by  :-:,"VD_%nd  g^^fj-T  sprayed  o_n  ^several  "b:rush_sgec ies 
at  "J "date e  in _ 1950 
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Mountain  whitethorn; 

Young  sprouts 

6- HO 

100 

92 

100 

80 

100 

8.3 

7-2? 

96 

98 

4o 

60 

40 

60 

b~23 

yo 

50 

80 

40 

80 

9-27 

90 

100 

20 

60 

20 

60 
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100 
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80 

0 
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Old  plants 

6-30 

94 

98 

on 

20 
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7-27 

82 

100 

20  . 

36 
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20 

8-23 

100 

100 

40 

54 

0 

20 

9-27 

on 
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16 
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100 

20 

58 

0 

20 

Sierra  evergreen- chin 
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Young  sprouts 

"6-30 

100 

100 
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0  • 
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7-26 

56 

90 
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42 

0 

20 

8-23 

60 

98 

32 

64 

20 

60 

9-27 

28 

100 
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90 

0 

60 

11-10 

56 

100 
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Old  plants 

6-30 

46 

98 

10 

38 

0 

0 

7<=26 

96 

100 

18 

48 

0 

0 

8-23 

1  no 

16 

68 

0 

0 

9-27 

58 

.100 

18 

90 

0 

20 

1   1  o.  1  0 
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20 

9k 

0 
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0 
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Greenleaf  manzanita: 

Old  plants 

90 

100 

76 

95 

60 

90 

8-7 

85 

97 

71 

87 

50 

50 

8-24 

95 

96 

94 

90 

70 

50 

9»28 

100 

100 

100 

85 

100 

40 

11-10 

97 

100 

95 

91 

90 

60 

Littleleaf  ceanothus  s 

Old  plants 

84 

100 

84 

100 

60 

100 

8-7 

100 

100 

100 

100 

100 

100 

8-24 

100 

100 

100 

100 

100 

100 

9«28 

U3 

100 

43 

100 

30 

100 
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100 

48 

100 

30 

100 
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7:00  to  8:30  a.m. 

97 

99 

4o 

76 

20 

30 

9:30  to  11:00  a,*f 

88 

99 

31 

64 

10 

40 

12:00  to  1:30  p.m. 

58 

98 

19 

•  38 

10 

10 

2:30  to  4:00  p.m? 

58 

94 

5 

kl 

0 

0 

5 : 00  to  6 : 30  p »  ru 

92 

99 

41 

51 

10 

20 

Table  3 » ^^Maxlfftum  foliage  killj>_  crown _r ®duc t ion^  _aM  total  kill  of 
mountain  vhitethora  sproujbe  gpr'g^gd  vitF' fe'y-o  ^^uvaats 


;  foliage     ;  Cwowi  area.  :     Entire  plant 

Treatment  _  _     1  killed  :  _  reduction^  1955,    J  kllled|  19$ 5^ 

':-  >■  *  Percent  »  • i  * 

Control : 

2,4-D  99  S5  20 

2,4,5-T  100  80  80 

Tveen  20: 

2,4-D  98  28  20 

2,4,5-T  100  Ik  68 

Carbowax  1500: 

2,4~D  91  28  2k 

iii*5*p?  loo  79  76 


Discussion 


The  effect  of  hormone  spray's-^ 2, 4-D  and  2,  k,  5»T-»was  found  to 
vary  with  species,  age  of  plant.,  and  time  of  application,    Complete  kill 
was  hard  to  achieve,  but  the  total  crown  area  of  most  species  studied 
was  reduced  sufficiently  to  permit  trees  to  compete  favorably  with  the 
brush  that  survived  spraying* 

Littleieaf  ceanothus  was  the  least  difficult  to  kill*  All 
plants  of  this  species  sprayed  with  2,U,5-T  were  dead  within  a  year 
after  treatment .    The  same  results  were  obtained  with  2,4-D  when 
sprayed  in  August,  but  when  sprayed  earlier  or  later  in  the  year 
2,4-D  killed  only  30  to  60  percent  of  the  plants.     Since  2,U»D  is 
cheaper  than  2,^5~T,  it  would  be  advisable  to  spray  littleieaf  cea- 
nothus with  2,  WD  in  August .    If  treatment  in  August  is  impossible, 
- 

Bearmat  was  found  to  be  most  susceptible  to  2,.4-D  after  August; 
2,4,5-T  was  not  tested  on  bearmat.    Concentrations  of  2,000  to  4,000 
pep.m.  of  2,4~D  acid  in  water  produced  the  best  results. 

Greenleaf  manzanita  was  killed  by  both  herbicides.    All  plants 
sprayed  with  2,  WD  at  3,000  p. p.m.  on  September  28  were  killed.  Of 
those  sprayed  in  November,  90  percent  were  killed.     If  spraying  is 
earlier  in  the  year,  2,4,5-T  should  be  used.    A  kill  of  90  percent  was 
recorded  with  2,4,.5-T  when  sprayed  the  first  of  July,  but  after  that 
date  2,WD  was  superior  to  2^4,5-T,, 

Sprouts  of  mountain  whitethorn  were  easier  to  kill  than  older 
plants.    The  best  control  was  achieved  by  June  30  application  of  2,WD« 
After  that  date  2,4,5-T  was  more  effective  and  therefore  should  be  used 
for  later  spraying.     It  is  possible  that  mountain  whitethorn  sprouts 
could  be  effectively  sprayed  with  2,  WD  during  the  end  of  May  and  June,, 
Very  few  of  the  old  plants  were  killed  by  either  herbicide,,    The  best 
reduction  of  crown  area  was  obtained,  with  2,4, 5 -T  sprayed  in  November. 
Therefore,  it  is  recommended  that  old  mountain  whitethorn  be  treated 
with  2,4,5-T  during  late  fail.    Further  tests  would  be  desirable  to 
determine  a  more  effective  control  of  mature  mountain  whitethorn. 

Sierra  evergreen-chinkapin  was  the  most  difficult,  species  to 
kill,  although  young  sprouts  were  less  resistant  than  old  plants.  Very 
few  of  the  young  sprouts  and  none  of  the  elder  plants  treated  with 
2, Wl)  were  killed.    Young  sprouts  should  be  treated  with  2,4, 5-T  during 
September  to  November,,    Although  none  of  the  sprouts  that  were  sprayed 
with  2, k, 5-T  on  November  10  were  killed,  90  percent  of  the  crown  area 
was  eliminated.    Best  results  with  older  plants  were  obtained  with  the 

rt  of 


Indicated  that  the  plants  should  be  treated  during  the  early  rooming 
and  late  afternoon,    The  same  finding  may  apply  to  the  other  four 

. 

■  Neither  cf  two  adjuvants  increased  the  killing  power  of  herbi- 
cides at  the  concentration  tested.    Further  teste  should  be  conducted 
with  vetting  agents  and  chemicals  that  increase  the  absorption  of 
lethal  sprays  by  the  plants.    These  substances  should  be  tested  on 
the  more  resistant  species—especially  old  plants  of  mountain  white- 
thorn and  Sierra  evergreen-chinkapin. 


